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Xonthly Weight and %lance Report f o r  t h e  Apollo Spacecraft 

D O C U M E N T  N U M 0 E R  
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-. 

A U T H O R t S )  

H. X. Qunn 

P U B L l  C A T I O N  D A T E  C O N T R A C T  N U M B E R  

L I B R A R Y  U S E  O N L Y  

- -  
D E S C R I P T I V E  T E R M S  

A B S T R A C T  

"he 7'onthl.y Weight and %lance Report for the Apol.10 Spacecraft is 
f i led in  accordance with Paragraph 8.10 Fhchibit I and is a surmnary 
type weight report. 
Zlock I and Block I1 manned vehicles and explains the  changes in 
weight from the  previous report. 
rxission weight, center of gravity, iner t ia  summary and dimensional 
diagrams . 

This report ref lects  the current weight of the  

This report also r e f l ec t s  t h e  

For Xhck I :."ass Properties Design Tjata r e fe r  t o  STD 64-1700, dated 
16 October 1964. 
document N ~ U  be 7.isted a t  a l a t e r  date. 

The 8lock I1 l/lass Properties Design Data reference 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  ' SPACE end 1NFOR.VATION S Y S T E M S  DI\'ISIOS 

rn L!X ..'aruary report c o r t i m e s  t o  r e f l e c t  t h e  c u r r e n t  Flock I1 WR space- 
c r a f t .  The cu r ren t  wciRht s t a t u s  summarizes t h e  chanpes from the previous 
"l-ock _T' s t a t u s  i r .  a d d i t i o n  t o  t h e  chances from t h e  previous Block I status. 
I, Cavsrment.  % r r j E ? +  . qu ipne l t  TAst has beer! irxludecj r e f l e c t i n g  t h e  c u r r e n t  
r e q c i r m e n t s  i n  t k e  "3.ock l an?  3 lork  I1 Techcica l  Spec i f icn t ions .  
:'odule '.Eeight, Cecter  of  Gravi ty  and I n e r t i a  3wrrmary for t h e  L u r a r  Orbit 
?erdezvcus i'?'ssic-, ha5 k w *  r e -hed  t o  omit, t h e  re tu?  of t h e  Thermal 9mner.t 
Zr2 (? 1 3T 7'; t o  t'.o r s m - , <  ' 'ccii~ e a f t e r  r?"; docking. 

Tb.e Command 

;he currer. t  status r e f l e c t s  a n  unbal las ted  Corman6 Xodule L/D a t  e r ; t r  of 
.34 f n r  ' l . ~ck  - and .31; fo? Sl.ock 11. 
!L'Q ,cp.?..ccc-af? 4 e c ~ e a a a  c f  340 pounds a t  k j e c t i c n  ana 225 pounds a t  t h e  
i n j e c t e d  q x c e c r a f t  cr1nd:tion less Serv ice  ."od-de propel lan t .  The cur reEt  
i n ' e c t ~ '  *.~:1~i+, 7f OC?QC 
L r v  f o r  a s p e c i f i c  im?s?.se ?? 313.5 secores, a OV budget as defir-ed i n  
SI9 6L-I-3lL!. 
e;:c?uc!ir~ CTJ' for "1~-.!< T7 .  

m k  c1:rrcr.t r s y r t  r e f l e c t s  a '?lock TT 

pn-ii'13 i s  based cn  a 5ervFce Ibdule F r o c e l l a n t  load- 

i: kase! 3r a Iuwr Zxcursicp " ' n h l e  cf 29,503 Founds, 

The -7mre::t -'lock T : t a tus  r e f l e c t s  a s tandard  manned v e h i c l e  based cn a 
1C.4 4ay missior.. "he major chanres h t h e  Xqck  1 are: 

,idaFt,cr - T- ico rpc ra t ix  of p 3 t e n t i a l  charge Ften E-7P-1 
dsletin,c t h e  p rope l l an t  d i s p e r s a l  system. 

The c u r r e r t  ?lock 7 1  statxs reflects a 8.3 day D E  mission. The najor 
chanpes iri t h e  ?lock I? are: 

:;omar-d Irodule - Increases  i3 t h e  f l o t a t i o n  system due 
t o  r e l i a b i l i t y  r e q u h m m t s ,  t h e  PC' u n i t  p e r  currert,  
,2ollir.s Fnfcmatioc, the  mir. d i s p l a y  r a n e l  based on 
31irrent a n a l y s i s  ar.d a decrease  i n  t h e  SCS due t o  
i r x 3 r p o r a t i o z  of t h e  Gu2ance ax? Control  Sys+,m! and a 
rd!-ct , ion ir. l i t h i m  hydroxide du.e t o  off loading  t o  t h e  
8.3 day r e fe rence  mission, 

1. SIC 62-99-35 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C  ' SPACE and INFORMATION S Y S T E X t S  D I \ ' I S I O S  

\--I 

Service 'JTodule - Increase ir, the  f u e l  c e l l  per current 
subcontractor information, a decrease ir, the  ST:; fuel 
and oxidizer tarks  bazce o- nvrrert c-iibcortractn- 
i r f m n a t i o n .  dcleti-or .f FP.3 i so la t ion  valves and a 
reduction in t h e  metabolic oxygen based op. ar, 8.3 
reference mission. 

kdapSer - neletion of t h e  propellant dispersal  system 
consistent w i t h  KStL requireiients. 

The T a r t h  Orbit Iiission ?:!ei,ght Sumnary has  been revised t o  r e f l e c t  a pay- 
load ca-bili%y i n  o rb i t  of 32,500 pounds ip1 l i e u  of 33,500 pounds cansSstent 
wi th  SII? 63-313, 3lock I i i y 7 - L ~  ?omrid ?,:odule and Service ?bdule 3pttem 
Specification. 
pou-4~ &le t- t k e  ?f?ccti.ve weirht of the Tau-ch ?scape System a t  8,155 pounds 
i n  l i e u  of 8,200 poul?ds. 
propellant.. 

The paHload capabili ty h a s  beer: increased b: f; ~our.ds t o  3?!cnc 

The Service lkdule is  loaded with  8345 p011r.l~ cf  

2 
SIC 62-99-35 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE m n d  INFORMATION S Y S T E M S  DlVlEIlON 

LAUNCH 
ESCAPE 
SYSTEM 

BLOCK I 
SPACECRAFT 
D IMENS I ONAL 
DIAGRAM 

S PAC EC RAFT 
LEM ADAPTER 

t 

336.0" 

XL = 0 
X, = 03.5 
X, = 1083.5 

154.0" DIAMETER 

X, = 833.2 ENGINE GIMBAL PLANE 

- S I A  Stabil i z i r p  14embers 

z, L._f__ x, = 0 

11 

SID 62-99-35 



NORTH A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

.. 

LAUNCH 
ESCAPE 
SYSTEM BLOCK I1 

SPACECRAFT 
DIMENSIONAL 
DIAGRAM 

XL = 0 
x, = 83.5 
X, = 1083.5 

STRUCTURE 

154.0" DIAMETER 

X, = 833.2 ENGINE GIMBAL PLANE 

Z, -- x, = 0 

12 

LEM ADAPTER 
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-60 
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-130 

97'90 

8155 

3650 
_, - 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INPORMATION SYSTEMS DIVISION 

* -  

ITEM 

BLOCK I1 

P R E V I O U S  
STATUS 
12-1-64 

SPACECRAFT 

PROPELTANT 
.” - . *  .- .--. . --  ._ - -- .. .-._ 

GROSS WEIGHT 

W I G H T  STATUS SUMMARY 

(USS mdi) 

37360 

69210 
. - -- 

10070 

10100 

3700 

29500 -_-- .--- 

S F R V I C E  MODULE 

LAUNCH ESCAPE SYSTEN 

10070 

-100 loo00 

-125 3575 

29500 

! 10100 I 
I 7980 
I 

TOTAL S/C I N J E C T E D  LESS PROPELTANT 53370 

37360 

T ~ A L  Irmcm WEIGHT 90730 
- ”.._ - -.-. . _^_I ~ 

PROPELLANT - -___ . - - 

-225 53145 

37245 -u5 
-3 40 90390 

---- . _  

I N J E C T E D  SPACECRAFT 

WEIGHT STATUS 

ITEN 

S E R V I C E  M O D U U  

ADAPTER 

CURRENT B A S I S  FOR CURF’EN’I 
STATUS B W C K  I1 STATUS 

54 

30 

46 

65 

9 l3 I 

. . ... -. - 

15 75 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  I(@) SPACE and INFORMATION S Y S T E M S  DIL’ISION 

Structure 

Stahi l izat ion F. Control 

Guidance Cr- Yavigation 

Crew Systems 

Environmental Control 

Xarth Landing System 

Instrumentation 

Zlec t r ica l  Power 

“eartiqr %TLro?  

hmrur-ica t ioc 

PREVIOUS 
STATUS 

12-1-64 

(9391) 
-- --. - 

5228 

198 

430 

304 

311 

597 

275 

1223 

3CQ 

3 25 

CUFEEFT 
STATUS’ 
1-1-65 

-4 ; 194 
1 

430 
I 

1 304 
I : 

+3 J 3 u  

+1 

4-21 

Controls 6: Displays : 2co : -20 
i 

598 

275 

1241, 

3w 

3 25 

180 
! I 

i USTTJL LOAD (1309) 1 (+4) (1313) 

; Scient i f ic  Fquipment 80 I ’ 80 
i- 
1 

i 

’ Crew Systems 1 840 -1-4 844 
4 

: Seaction Control 1 270 : 270 
! 

’ i 1:wironmental Control i 119 119 

3 5 j 5 7 j 8  

I2 

‘ 1 3 , 8 7  

( 4 )  ! (96) 

100 

7 93 

100 

100 

I I 

I 

i- 

1 5  
SI3 62-99-35 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and I N ~ R h f A T I O N  SYSTEMS DIVISION 

COMMAND MODULE WEIGHT STATUS 

Structure 

S tab i l iza t ion  & Control 

Guidance & l!avigation 

C r e w  Systems 

Favironmental Control 

Earth Iandina System 

Instrumer.tation 

Elec t r ica l  Power 

Reaction Control 

CoIlnnunicat ion 

Controls & Displays 

USEFUL mAD 
Sc ien t i f i c  Equilmnent 

Crew Systans 

Reacticn Cor.trol 

Environmental Control 

PREVIOUS 
STATUS 
12-1-64 

-_. . 
(8647) 

4915 

177 

397 

298 

337 

577 

81 

1053 

300 

269 

243 

(m3) 
80 

963 

270 

U O  

I 

CHANF3 
TO 

CURRENT 

I _.I_II-_ 

(+I71 

+10 

-3 8 

+3 

+3 

+l 

+18 

+5 

+15 

(-17 1 

-3 

-u 

- 

4925 

I39 

400 

298 

340 

578 

99 

1053 

300 

274 

258 

(us06 1 
80 

960 

270 

96 

10070 

BASIS FOR CURREXI 
BLOCK I1 STATUS - 

$EST 
-- _.- 

( 62') 

54 

100 

1@0 

93 

60 

20 

100 

93 

l4 

100 

70 

(4) 

6 

, , . - -. . . 

i 54 

46 ' 

7 

40 ' 

8 0 .  

! 

i 
7 i  
86 

loo 

16 
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BLOCK I B U C K  I1 

(+lS.O) (+lO.O) 

Increase the single point f lotation system due t o  
t h e  addition of a redundant inf la t ion pump and 
motor f o r  r e l i a b i l i t y  per NASA direction. +15.0 

Cecrease tke  mair?  display panel secondary s tn ic ture  
h s e d  on revised estimate of 8lock I1 display 
panel ins ta l la t ion  requirements. - 

STABILIZATION AND COl!TROL (-4.0) 

!kcrease electronic control packages due t o  revised 
estimate for  the SCS humidity f i x  per Honeywell status. -4.0 

Decrease the SCS equipment based on incorporating the  
integratdGuidance and Control System consistent 
with Block I1 requirements. - 

GUIDkYCE AED I!AVIGATIG!.I (- 1 
Increase the G & 11 equippnent based on incorporating 

the integrated Guidance and Control System 
c0r.sister.t w i t h  l?l ock 11 requirements . - 

Increase owgen control system surge tank based on 
actual  weight of tank assembly. +1.4 

Increase waste management system due t o  beef-up of 
vacuum cleaner hose based on t e s t  information. +1.6 

EARTE LAhTDING SYSTZM (+LO) 

Increase sea dye marker l i f e  t o  12 hours i n  lieu 
of six hours per NASA/T,?AA Recovery Aids Meetings. 
This change incorporates potential i t e m  ELS-1. +LO 

INSTRUEENTATION - 
Increase PCM un i t  based on Collins information ref lect-  

ing revised packaging concept f o r  Block I1 i n  which 
Block I modules w i l l  be used and the  u t i l i s a t ion  
of la rger  connectorso - 

17 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION S Y S T K M S  IMVISION 

CURRENT WEIGHT EMPTY CHANCES 

R U C K  I R U C K  I1 

IMSTRUT*IENTATION (CONTlDl 

Increase TV camera based on current GFE l i s t  which 
changes responsibi l i ty  from NAA t o  NASA. 

ELECTRICAL POWER SYSTEM 

Increase entry and post landing ba t te r ies  
based on replacing 25 ampere hour ba t t e r i e s  
with 40 ampere hour batteries due t o  current 
landing and poet landing loads. This change 
incorporates poten t ia l  item EPS-2. 

Decrease entry and post landing batteries based 
on revised specif icat ion weight. 

Increase l igh t ing  equipment based on ac tua l  
weights of primary and lower equipment bay 
area  flood l igh ts .  

Decrease pyrotechnic ba t t e r i e s  based on ac tua l  
weiRhts. 

Increase ear th  landing system sequencm bered 
on Northrop status ref lec t ing  aaa i t iona l  
pot t ing required t o  prevent cracking. +2.0 +2.0 

Increase Connnunications Equipment based on current 
Collins information re f lec t ing  revised estimates 
f o r  Block 11. - 6.0 

CONTROLS AND DISPLAYS 

Increase SCS controls and dbplays  based on 
Honeywell status ref lec t ing  estimate of 
humidity fix. +2.0 - 

Delete entry monitor indicator  and replace with 
a 0- meter f o r  the  Block I vehicles. This 
change incorporates potential i t e m  C & D -2. - 22.0 - 

18 
SID 62-99-35 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and 1NFORMATIC)N S Y S T E M S  DIVISION 

COPNAND M O D U i  

CURRENT WEIC&T EEIPTI: CHANGES 

BLOCK I BLOCK I1 

CONTROLS DISPLAYS (COKT'D) 

Increase the  controls and displays based on 
calculation of preliminary drawings of the  
main display panels ref lect ing latest  config- 
urat ion including Guidance and Control System. +15 .O 

TOTAL COKI4AKJl MODULE CURREI!T WIGIF DPTY CHANGES 
(To be brought forward) 

19 
S D  62-99-35 



N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  /@ SPACE and INFORMATION S Y S T E M S  W\'ISION 

mm SYSTR-rs 

Decrease the crew equipnent based on current 
Block I specification weight. 

Decrease the  crew equipnent based on current 
Rlock I1 specification weights reducing food 
t o  8.3 days, deleting back-pack mounted 
ccmununications as a separate item and adding 
thermal coveralls. 

Increase personal hygiene equipnent based on 
current specification requirernenta. 

ENVIROh9ENTAL CONTROL 

Decrease the lithium h y d d d e  baaed on off- 
loading f o r  the 8.3 day dwign reference 
mission. 

0 

TOTAL COMNAND MODULE CURREIJT USEFVL IDAD CHANCES 

TOTAL c o m m  MODUIE CURRENT WEIGHT EMPTY CHANGES 

TOTAL COMMAND MODUIJ? CURFUZNT WIGHT CHANGES 

BUCK I BLOCK 11 

(+4.0) (-3.0) 

-1.0 - 

- -7.0 

+4.0 +4.0 

(4 (-14.0) 

0 -14.0 

+4.0 -17.0 

+16.0 +17.0 

20 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE mnd INFWRM4TlOIY S Y S T E M S  I)IVISION 

3LOCK I 

Structure 

Znvironmental Control 

Ins%rumentation 

Electrical Power 

Main Propulsion 

Reaction Control 

Communication e: Rendezvous Radar 

USEFUL IDAD 

Reaction Control 

Electrical Power 

Environmental Control 

IW..n Propulsion 

(7731 

2355 

92 

34 

1615 

3057 

566 

12 

( 2119 

83 8 

503 

208 

570 
I 

TO 

(7722) 

2355 

92 

31, 

1627 

I 304C 

1 566 

i 

I 

8 1 (2068) I 

i 157 

. 570 
! 

i 9790 

BASIS l%R CURRXIJT 
93IflCK I STATUS -- 

$CAT, 

(75 I 
77 

100 

-_-- 

30 

96 

I__ 

bkCT 

S D  62-99-35 



N O R T H  A M E R I C A N  A V I A T I O N .  INC.  @) SPACE and INFORMATION S Y S T E M S  [)I\  lS1O.V 

.' / 

BLOCK I1 

SERVICE HODUB MEIGHT STATUS 

Instrumentation 

E lec t r i ca l  Power 

I rain Propulsion 

Reaction Control 

Communications PC Rendezvous Radar 

USEFUL LOAD 

Reaction rontrol  

Fl-ec t r i c a l  Power 

Xnvironmental Control 

Main Propulsion 

--- L .- ____  - ,~"-,. - I - - . -- 
TOTAL STBVICr YOPULE BURFOUT 

37 

1600 , +12 

503 : 
I 

1612 

2826 

577 

239 

(2097) 

30 f 70 ' 
I 4 

loo 

10100 j -100 ; loo00 30 

1 

t 

i 

i - 
i 

22 
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N O R T H  A M E R I C A N  AVIATION, I N C .  ‘9 SPACE and INFORMATION S Y S T E M S  DIVISION 
\ -5J, u 

B U C K  I 

E U C T R I C A L  --- PO!.,rn sysm.: ( -W.P)  

Increase f u e l  cel.7 szstem subcontractor items 
due t o  re f lec t ing  current electrou-te weight 
based 011 averaFe w i g k t  of recezt ce l l s  Fer 
P r a t t  and Yhitney status . +12 . 0 

(-17.C) 

Pecrease oxidtaer axl fml tanks Piwed or ~ . i ~ e r . + .  
average actlial wei,qht per Allison s ta tus .  -10.0 

Decrease oxi?izer and f u e l  tanks due t o  a manu- 
facturing revision of cylirder section of tar& 
as smbl i e s  from four mlded sections t o  two 
welded sections eliminating two weld lands 
per tank. -7.0 

Delete the  isolat ion va!.ves f m m  tk-9 ?lock T T  
?qrcig‘rf c0r.sister.t with the  current requirements . - 

3LOCK I1 

(+I-?- . 0 )  

+12.0 

(-5?.C) 

-10.0 

-7.0 

-40.0 

(-1 
Increase the  propellant tark system due t o  the  

addition of tark vents required t o  increase 
the service l i f e  of t h e  propella-k fzit-1- b;l- 
~ P C I Y ; C ~ ~ ~  %I-- --.p’<.-r. -+. +’-z hladccr 41crFng 
the  fib and drain operation. This change 
incorporates potent ia l  i t e m  I?CS-2. -1-4.0 +4.c 

?ecrease the  propellant s:rstem plunbj-nf stlpports 
based on calculation of current drawir.g changes. -4. c -4.0 

’3ecrease the  o r b i t a l  I? an te rm and coax based or. 
calculatior cf currer t  sj-stem requirements . -4.0 

Tecrease the  h i g h  cain antenna coax and cornectors 
based on currect estimates of system requirements. - -3.0 

Increase X-2an.d ar.t-enr.a. coax based or. currer-t 

-42 . c (’% be brolqht. forward.? -9.c 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  , SPACE and INFORMATION SYSTEMS DIVISION 

STVICE X O D U E  

CURRENT USEFUL LOAD CHANCE 

Fl"rIRC?!?F~!TAL COMTROJ, SYSTEN 

Decrease the ECS oxygen based on off-loading 
for  the deisgn reference mission durations 
of 10.6 day for 3lock I and 8.3 day including 
lunar mission requirements for Slack 'T. -6: -58.0 

TOTAL S E R V I C E  'IODL'LJ? CIJRFZEIT WCIGYT I lPTY CHAIJGES -9.0 -42.0 

TOTAL SEIVICE K C D U E  CIJRRENT WEIGHT C F A P E S  

~~ 

-60 0 -100.0 

e 
SID 62-99-35 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION S Y S T E M S  DI\'!SION 

uur,!cH ESCAPE SYSTXM 

WIPAT STATUS 

3allast in s t l .  Prov. 

!.:lectrical System 

Propulsion System 
?"air "st 
Jet t ison 
Je t t i son  Iyotor Ski r t  
Pitch Control 

'3 eparat ior  Provisions 

C ~ I  2oost Prot. Cover 

_c --I- 

'RdTICUS 
STATUS 
-2-1-64 

29 

53 

4794 
434 

92 
49 

16 

53 5 

753 6 

609 

-I--- . . ._ _. . . __. . . 

+-2 

+8 

--- 
CURRENT 
STATUS 
1-1-65 

- _  _ _ . _ _ _ _ ^  

1536 

29 

53 

4794 
434 

92 
49 

16 

535 

753 8 

617 

---- 

MSIS FOR CURRE$% 
BLOCK I STATUS 

! 43 57 

;loo I 

--? 9 i 83-- 
i 
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S D  62-99-35 



TTT! 1 

%EIGHT STATUS 

!PREVIOUS ' CWRGES 
I STATUS 1 TC 
(12-1-64 j CURREKT 

I 

Rallast Icstl. Prov. 

E l e c t r i c a l  

Propuls ion  System 
!fain Thrust  
J e t t i s o n  
J e t t i s o n  Yotor S k i r t  
P i t c h  Control  

Sepa ra t ion  Provisions 

C/N Boost Prot .  Cover 
---.- --_. - 
U S  - NO M U S T  

S A U S T  

1 29 

53 

4794 
434 
92 
L9 

16 

53 5 

753 6 

4w, 

7980 

.. --. 

-- . ___- 

.II_ .. 
-'2 

.- 

+2 

-2 

CURRENT ;BASIS FOR C'J2RE9Yl' 
STAT'JS ' ?3I1?CK 3 STATUS 

I 4 

i 100 . 

153 h i 43 57 

1 
29 

i 
53 73 j 27 

' 100 ! 4794 
i 
! 434 : 

I 92 i 
49 i I 

100 
100 
100 

. ^ - -  

a 

-.-.- . 

78 - 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFDRMATION SYSTE:MS DIVISION 

IAW'CH 33SCAE SYS"B6 

CURRENT W I G H T  CHANGES 

STRUCrnE 

Increase the  &-Ball based on the  current 3lock I 
and i3lock I1 GF'Z weights in the Xodel Specifica- 
t ion.  

BALLAST 

3ecrease ballast coxis ten t ,  with imreased Q-3aI.l 
weight supplanting ballast weight. 

Increase ba l l a s t  consistent wi th  Command Kodule and 
LES balance requirement. 

TOTAL U U E C H  ESCAPE SYSTEPI CUR.REIIT WEIGRT CHANGES 

BLOCK I B U C K  I1 

(42.0) ( + z o o )  

+2.0 +zoo 

(+6.0) (-2.0) 

-2.0 -2.0 

+lo. 0 - 

+10,0 - 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and 1NFORMATIC)N S Y S T E M S  DIVISIC~N 

A D A P m .  hTIG!-IT STATUS 

------a .-._ --.---_ ._.. -_ - 
Structure (Iccludes Stabilizing 

Members ) 

Electrical 

Separation System 

Propellant Dispersal Systan 

STATUS 

3250 1 
I 

70 i 
-100 

-- -- 
3750 -100 

CURRENT /BASIS FOR CURRENT 
STATPS 
1-1-65 

--._ -.,.I 

3250 

70 

330 

17 

82 

90 

TCAL II;'ACT 
-- -- t--- 

83/ 
l8 ! 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  / /  SPACE and INEWHhtATIf.)N S Y S l  l 2 M S  D I V I S I O h  

\ 

3?oc: 

BLOCK I1 

ADAPTER WEIGHT STATUS 

I 
-125 I 3575 j 23 

..--.*-. -,....< - _  .... - ....E .... ...L , .  ,...,.. --.,i ..*.. r 
Tn- - * .d? L-- .---_ 

i St.ructure 

S lec t r i ca l  

1 Separation System 

Le.-- -. _ _ _  - 

L 
Propellant Dispersal System 

! TOTAL ADAPTIF! 
L. 

'rnVI0US 
STATUS 
.2-1-64 

3175 

70 

330 

I 1 3175 

USIS FCR CURRENT 
R U C K  I T  STATUS 

1 5  

82 

90 

85 

18 

10 
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BmCK I 8LOCK I1 

Delete the Service Ibdule - IX: propellant 
dispersal system based on 1JASA direction. 
This change incorporates potential Tten!  ADP-I. 

TOTAL A D A P E R  CURF??NT WEIGHT CIWb!'GT;;S 

-Y.oc!.O -125 .c 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and JNFI,RMATION SYSTHMS DI\~ISION 

STRUCTURE 

Decrease ab la tor  due t o  incorporating a boost protective 
cover t o  carry the  boost and abort loads and allow the  
ab la tor  t o  be designed f o r  entry temperature only, 
a l s o  add a thermal control coating which allows a 
reduction i n  temperature of the ab la tor  p r io r  t o  entry 
from +250 t o  +lo0 F and allows a reduction of required 
ab la tor  thickness. 

Decrease ablat,or based on reduced ab la tor  thickness 
accampliohdby :hanging t h e  backface design tempera- 
t u r e  c r i t e r i a  of 6 0 0  F a t  h p a c t  t o  600 F a t  parachute 
deployment Tor the  aft  heat shield ablator.  

Decrease ablator  due t o  redesipn incorporating a f l a t  
top  forward heat shield t h a t  is cut back t o  Stat ion 104.5 
and allows external mounting of t he  d o c k i q  system which 
is protected by t h e  h o s t  Protective Cover. 

9ecrease forward heat shield due t o  redesign incorporating 
a f la t  top  forward heat shield that is cut back t o  
S ta t ion  104.5 and allows exteraal mounting of the docking 
s p  t em. 

Increase s ide  hatch cover due t o  adding provisions t o  
operate t h e  hatch cover latches from the  outside and 
add an aluminum inner sheet which w i l l  compensate fo r  
thermal d is tor t ion  experienced when it is opened in 
deep space. 

Decrease inner s t ruc ture  due t o  redesign u t i l i z i n g  a 
single-point " s t a t i c  (flower-pot) chute r i s e r  
attachment. 
chute loads from t h e  longerozs, and e l h i r a t e s  the  main 
chute r i s e r  wrap-around loads f r o m  t he  bulkhead gussets 
and from the forward cylinder. 

Th i s  arrangement removes the  concentrated 

Decrease the  side access hatch and hatch cover due t o  
de le t ing  the window which will not be used f o r  a v  
Apollo lunar landing missions. 

Increase parachute a t tach f i t t i ngs  consistent with 
Block I1 single-point attachment. 

(-318.0) 

-265.0 

-50.0 

-20.0 

-35.0 

+10 . G 

-79 . 0 

-25.0 

+13 . 0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

COMMAND MODULE 

CURRENT ESTIMATED WEIGHT m m  CHANGES mobr BUCK I TO BLOCK 11 

STRUCTURE ( CONT ID) 

Increase center section h e a t  shield 8 U b 8 t r ~ C t ~ r e  due t o  
the  attachment of the relocated horizontally mounted 
forward pi tch motor assembly. 

Decrease crew compartment heat shield substructure due t o  
u t i l i z ing  titanium in lieu of steel f o r  t he  a f t  compartment 
(pork chop) frames. 

Decrease main display panel due t o  integrating t h e  various 
subpanels or iginal ly  provided to  allow design f lex ib i l i ty .  

Decrease lower e q u i p e n t  bay structure and co ldphtes  due 
t o  redesign incorporating full electronic repackaging and 
method of mounting equipnent t o  the  frames a t  X, 42 and 20 
thus reducing the  number of ver t ica l  members required. 

Decrease forward heat shield due t o  removal of access door 
t o  pitch motor. 

Add lower equipnent bay supports required f o r  food compartment 
which were previously provided by C r e w  S y s t a .  

Add a docking system consisting of a probe and drogue 
mechanism required t o  transfer two crewman fram CbI 
vehicle t o  the  LEM vehicle in lunar rendezvous. 

Increase secondary s t ructure  heat shield equipnent 
area due t o  the relocation of the Camaand Module t o  
Semrice >Iodule u m b i l i c a l .  

Delete secondary s t ructure  supports required fo r  Block I 
R & D equipnent. 
each end i t a n  13lock 11 vehicle.) 

(R & D provisions will be defined for  

Add weight reduction contingency. 

Add mtantbg and stowage provisions fo r  PLSS I s and expendables. 

+7.0 

4 . 0  

-9.0 

+150.C 

+30.0 

-27.0 

i-6o.c 
4-5.0 
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/' 

STABILIZATIO!' 8: CO1,JTROL 

Decrease equipment due t o  repackaging f o r  t he  r ing  
mounted lower equipnent bay concept and ir.corporating 
h i d a x e  and Cortrol. System. 

Add m i g h t  reduction conthgeccy. 

';u I D  A!! CE AEJD !? A V I  GAT ION 

Decrease equipment due t o  incorporating the  Block I1 
G & 1: s p t e m  f o r  the lunar spacecraft. 

Increase egress accessories due t o  adding a ids  f o r  extra 
vehicular ac t iv i t i e s .  

Delete food storage box supports as t h i s  requirement has 
been integrated x i t h  secondary s t ruc tu re  design. 

Add weight reduction contingency. 

Add a free condensate control required t o  minimize the  amount 
of condensation i n  the cabin which i f  excessively accmulated 
would harmfully affect  the respirat ion of the crew and cause 
degradation of  electronic equipment. 

Provide the C02 absorber elements with a bypass in order t o  
a t t a i n  minimum oqrgen flow of 10 CFI.i/Ihn in 3.5 psia (sui ted)  
condition. 

Add a LEI water t ransfer  system. 

Add weight reduction contingency. 

FARTE LANDING SYSTFN 

Incorporate Block I1 configuration u t i l i z i n g  a s ingle  
point parachute attachment and repackaging of chutes. 

-60.0 

+500 

(-30.0) 

-30.0 

(-6.0) 

+10.0 

-17.0 

+100 

(+26 . 0) 

+lo. 0 

+10.0 

+5.0 

+100 

(-20 . 0) 
-20.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  I SPACE and INFOR%t,\I'ION SYST1:XICi I ) I \ ' I S I O . W  

CONLiAND F.IODUI;E 

CL!RRE?!T ESTEIATED Idl3IGHT D:PTY CHANGES FRO?.! BLOCK i TO BIQCK I1 

I N  STRlRTCTATI ON 

Delete R &. D instrumentation required fo r  f l i g h t  qualifications. 
(R & D proviaions w i l l  be defined for  each end item Block I1 
vehicle . ) 

Increase PCM equipment based on Block I1 requirments. 

Add weight reduction contingency. 

Increase TV camera based on current GF'E weights. 

ELECTRICAL POWER 

Add a DC-DC l ine voltage regulator t o  regulate the output 
a t  28 + - 0.5 vol t s  f o r  postlanding loads. 

1300 wire umbilical requirements. 
Increase e l ec t r i ca l  wiring and connectors consistent with the 

Decrease wiring and connectors based on reduced wire gauges and 
u t i l i z ing  small connectors. 

Decrease wiring based on relocating CM t o  SI4 umbilical. 

Decrease crew compartment w i r e  channel covers based on 
relocated umbilical. 

Delete wiring provisions f o r  Service Module temperature 
control system. 

(-176 0 0) 

-188.0 

+5.2 

4.0 

M.8 

(-191.0) 

+4.0 

+159.0 

-240.0 

- 60.0 

-6.0 

-4.0 

Delete R & D instrumentation wiring and provisions. (R & D 
proviaions w i l l .  be defined f o r  each end i t e m  Block I1 vehicle.) -136.0 

Add wiring provisions f o r  the rendezvous radar equipnent. +17 . 0 
Decrease wiring due t o  reducing requirement of the  controls 

and displays computer keyboard. -2.0 

Add wiring t o  provide connection between the  caution and warning 
panel and the  units previously tes ted with the  in-flight test 
system, +5.0 

Add Nuclear Radiation Detection Wiring provisions required f o r  
the  lunar vehicle. +LO 
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ELECTRICAL POWER (COl!T ID. ) 

Add provisions f o r  S-IV T? EDS interface. +20.0 

Add checkout provisloqs for  t h e .  L E  i n  t h e  stowed and docked 
posit ion. +31.0 

Add wiring fo r  t he  up d a t a  l ink  display. +3.0 

Add wiring f o r  t h e  high gain control. -6.0 

gecrease wiring based on lower equipment bay repackaging. -20.0 

Add wiring required for Block 11: Controls and Displays 
modifications. 1-4.0 

Add weight reductior conticgency. +30.0 

C Ol4NUrN ICATIONS 

Delete C-%nd antenna and u t i l i z e  S-:%nd f o r  low a l t i t ude  
tracking. -19.7 

Decrease equ ipen t  and wiring due t o  repackaging f o r  t h e  r ing 
mounted lower equipment bay concept incorporatin& buni . l jQ-  a?< 
T T  proofj r . ~  comistent  with no in f l igh t  maintenance. -27 7 

Replace the  scimitar antenna with the "S1' band antenna. +17*9 

Transfer the  VIIF antenna t o  the Service :Qdule. -25.4 

Decrease VHF recovery antenna based on new configuration of 
antenna f o r  t he  Block I1 vehicle. -4.5 

Add coax cabling required f o r  the high gain antenna. +2.4 

Delete o r b i t a l  HF voice communication capability. -2.0 

Add weight reduction contingency. +9.0 
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COIEAND :.:OD ULE 

CURRENT ESTII4ATFXI Wl3IGHT EXPTY CHANGES FROM BLOCK I TO BLOCK I1 

CONTROLS AMI DISPLAYS 

Add rendezvous radar panel required fo r  LOR mission. 

Add Nuclear Fadiation Display. 

Add high gain antenna control required f o r  deep space 
canrmunication. 

(+?7 0 ) 

+1.2 

+3.5 

+2.4 

Increase caution and warning detector. +6.5 

Nodifg control and display fo r  t h e  lunar vehicle. 

Add a t e l ep r in t e r  display which s h a l l  display messages and 

Increase mounting panels consistent with Elock I1 configuration 

+12.9 

data directed t o  it f r an  the up-data link equipent .  

re f lec t ing  elimination of subpanels. +I503 

+lo. 0 

Incorporate display functions associated with the  Guidance 
and Control System including an Entry Monitoring Display. +23 . 2 

Add weight reduction contingency. +2.0 

TOTAL COMt4AND 
TO BLOCK I1 

NODULE 
( t o  be 

ESTDIATED WEIGHT EMPTY CHANGES FRO11 BUCK I 
brought forward). -744.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C  -$@ SPACE and INFORMATION SYSTEMS DIVISION -& 
C%.!ILVX :TODIJT;T: ------ 

-. CREI;' SYSTDi (+117.0) 

kdd two portable 15fe smport s;-s+,ems based on the  current 
requirements of the LOR vehicle and LEN. +106.0 

Uti l ize  Apollo spacesuits ir. l i eu  of Gemi2i. +123.9 

Add sFarc alwie, repa i r  k i t  and r ing seals f o r  the  ?ipOllO 
spacesuit per NASA. +4.0 

Zecrease survival kit, based on NASA i.nfonnation ref! ecting 
(T) t.hree mer. l i f e  raft, i n  l i e 3  of (3) one man l i f e  rafts 
and t h e i r  associated equipnent. -8.1 

Decrease food based on current IMSI; requirements. -11.0 

Add two charged water cooled constant wear garments per 
current i U S X  l ist .  e . 0  

Add emergency oxrgen system (2) required or? T ock 11. 6 . 5  

Add an ex+ernal themal  sarment required per t he  Block I1 
vehicle requirements. +u.4 

Increase constant wear garments per TMSii Block I1 information. *. 9 

Delete Slock I GFT Growth Allowance. -18.7 

Decrease hygiene and medical storace boxes based cr re3esi7.n 
cf contAir.ers t h a t  cannot be accomplished on early Block I 
vehicles. -6.5 

Increase portable l i g h t  based on current LOR requirements. +l. 5 

Add weight reduction contingency. +2.0 

EbXIRONI.EXTA L COFTROL (-23.0) 

Decrease l i thium hydroxide based on lunar mission analysis 
based on a 8.3 day mission. -23 0 

TOTAL COI!TMhQ I?ODUJX ESTIEMTFD USERJL LQAD CHANCES FROM BLQCK I 
TO BLOCK I1 e4.0 

TOTAL COI4MAND MODULJ3 ESTIMATED WEIGIT EMPTY CI-IANGYS F'PO'tJ FTDCP T 
TO BLOCK II -744.0 

--- 
TOTAL CO149WD IIOD!JLE ESTDfATED CHANCES FROM BLOCK I TO 3WCK I1 -650.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INkY>HMATION S Y S T E M S  DlVlSIUN 

SERVICE XODULE 

CURRENT ETIIQiTED WEIGHT HIP'I'Y CHANGES FR0l.I BLOCK I TO BLOCK I1 

STRUCTURE ( +140 . 0) 
Add s t ruc tura l  beef-up required t o  support t he  rendezvous 

radar equipment . +35*0 

Add s t ruc tura l  provisions f o r  supporting the  high gain 
antenna required fo r  deep space conununication. +30.0 

Increase s t ruc tura l  provisions fo r  the C/M t o  S/N umbilical 
fa i r ing  due t o  enlarging the capacity t o  1300 wires. +9.0 

Increase engine mount and backup s t ructure  due t o  s t i f fnes s  
requirements . +50.0 

Add micrometeoroid protection i n  outboard sectors of the four 
propellant tanks t o  afford the greatest  r e l i ab i l i t y .  The 
shielding w i l l  be of an internal  type mounted d i rec t ly  t o  
the  outboard panels. +llo.o 

Decrease s t ructure  due t o  reducing factor  of safety from 
1.5 t o  1.4 on a l l  structures requiring redesign. -25 00 

Decrease outer she l l  panel based on redesign t o  a simi-arched 
s t ructure  with a lesser  end moment requirement and a change 
i n  the  helium pressurization access door from s t ruc tura l  t o  
nonstructural. -50.0 

Decrease r ad ia l  beams due t o  reduction i n  web gauges, s t i f f ene r  
cap area, and inner and outer cap areas. -6.0 

Decrease forward bulkhead due to  redesigning t o  a spider truss 
structure  in l i e u  of honeycomb panels. -84.0 

Decrease a f t  bulkhead due t o  a reduction of face sheet thick- 
ness, density of honeycomb core, and t h e  outer ring. -10.0 

Add support shelves f o r  relocated equ ipen t  from Sector I. +50.0 

Decrease insulation on a f t  bulkhead due t o  reduction in Q-felt 
density. -9.0 

Decrease outer s h e l l  panel due t o  an increase in radiator s h e  
required by philosophy change d o w i n g  select ive freezing. -10.0 

Add weight reduction contingency. +20*0 

Add EVT provisions including platform and at tach handles. +30* 0 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATIOAN S Y S T E M S  DI\’lSION 

SERVICE MODULE 

CURREI.JT ESTDIATED WEIGHT E W T Y  CHANGES FROM BLOCK I TO BLOCK I1 

JINVIROEEf3NTAL COI!TROL 

Increase radiator  size based on philosophy change allowing 
select ive freezing. 

Add radiation detection sensors t o  the  Service Module. 

EJXCTRICAL POWER 

Increase internodular plumbing due t o  adding radiator valves 
required on the Block I1 vehicles. 

Increase wiring, connectors and shape charge consistent 
w i t h  the 1300 wire umbilical. 

Decrease wiring and connectors based on reduced wire gauges 
and u t i l i z ing  small connectors. 

Increase shape chance based cn relocated umbilical requiremer,t. 

Decrease wiring based on relocating CN t o  St1 umbilical. 

Decrease cryogenic tanks due t o  u t i l i z ing  super insulation. 

Decrease sequencer based on removirig bat tery and u t i l i z ing  
fue l  c e l l  power fo r  pyrotechnics. 

Decrease oxygen tank support shelf consistent wi th  Flock 11 
relocated shelf allowance. 

Delete wiring provisions fo r  Service Kodule TCS. 

Add provisions fo r  LE!! monitoring i n  stowed position. 

Add wiring provisions f o r  high gain antenna. 

Add wiring provision fo r  rendezvous radar equi;mer.t. 

?elete  mpport shelf for  the power d i s t r ibu t ion  pane7 based 
on Block II requirement f o r  ’3ay I empty configuration. 

Add weight reduction contingency. 

(+25 . 0 
+25.0 

(+3.0) 

+3.0 

(-15 0 

+9.0 

+lob. c 

-130.0 

4-20. c 

-10.0 

-31.0 

-7.0 

-6.0 

-5.0 

t-22.0 

-43  . 0 

4 . c  

-19 0 

+17.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT ESTIHATED WEIGHT WTY CHANCE3 J?FlOM BmCK I TO BLOCK I1 

PROPUISION (-23.4. 0 

Decrease propellant and oxidizer tank gauges based on 
refined tank pressure regulation by u t i l i e ing  precision 
valves which allow design f o r  pressure r e l i e f  a t  225 p s i  
rather than 240 psi. 

Decrease propellant and oxidizer tanka due t o  shortening the  
tanks f o r  a W,OOO pound usable propellant. 

Add weight reduction contingency. 

REACT1011 CONTROL SYSTEN 

Increase re f lec tors  and insulation based on Service Xodule 
boost heating and RCS plume impingement. 

Reduce attachments fo r  s t ructural  closeouts on RCS panels. 

Delete e l ec t r i c  hea ters  required for RCS temperature control 
not required f o r  Block 11. 

Add weight reduction contingency. 

COMMUKICATIONS & RIXDEZVOUS RADAR 

Add high gain antenna systwn required f o r  deep space 
communications. 

Add rendezvous radar equipent  consistent with the  LOR 
requiranents. 

Transfer VHF communication antenna fran the  Command Ibdule. 

Delete o rb i t a l  HF antenna required f o r  Block I only. 

TOTAL SERVICE MODULE ESTIMATED WEIGHT EMPTY CWTGES TO BUCK I1 
(To be brought foruard) 

-50.0 

-191 0 

+27 . 0 
(+ll.O) 

+15.0 

-8.0 

-2.0 

4 . 9  

(+231.0) 

+14? . 0 
+30.0 

-8.0 

+181 0 

40 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. I SPACE and INIWRMATION SYSTEMS DIVISION I 

SEW1 CE 11ODUI.Z 

CT3&-I!T ESTIIJATED USEFUL I U D  CIWNGES F'ROIi BLOCK I TO BUCK I1 

Decrease FIelium quantity based on reduced volume. 

Increase residuals  consistent with current propellant 
requirements. 

Decrease the  ECS oxygen due t o  off-loading f o r  the 
design reference d s s i o n  duration of 8.3 days i n  
l i e u  of 10.6 days . 

Increase the  ECS oxygen due t o  adding capabi l i ty  f o r  
repressurizing t h e  LEK and PLSSls. 

( i36.0)  

-ll.O 

+47.c 

(4.0) 

-24.0 

4-17 . 0 

TOlAL SE2VICE 1:ODUI.E ESTII-UTED WEIGHT QPlY CHMICZS FROI; BLOCK I 
TO BLOCK I1 +181.0 

TOTAL SERVICE MOIXLE ESTEIATXI CHAI'XES ??RON 9LQCK I TO RLOCK 11 +210.0 



/ 

N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSl ’FhfS  D I \ ’ I S I O N  

IAUh?C!! FSCAPF SYSTFS! 

Cm.EKT ESTDIATED WEIGHT C’HANGES F’ROII SUCK I TO BLOCK I1 

i3ALUST 

Decrease ballast consistent w i t h  current Command Ebdule 13s 
balance requirements. 

TOTAL IAUNCII ESCAPE SYSTEX ESTIMATED WEIGHT C I I A N W  FROM BLOCK I 
TO BLOCK I1 

SID 62-99-35 

-175 0 



Decrease S-JY I? d a p t e r  u t i l i z e d  OR t h e  '?l-ock I v e h i c l e s  due t o  
removing t h e  structure trusses requ i r ed  to s t i f f e n  t h e  Adapter 
when t h e  ?E.': is not i n s t a l l e d .  -75 

4? 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS nl \ ' I Y I O S  

W 
BLOCK I 

SOJQIUD bIODULE 

POTENTIAL WEIGHT CHAXGES 

STRUCTURE 

fielocate equipment on af t  bulkhead providing new stowage 
con tahe r s  f o r  l i thium bdraxide.  (Item STR-1) 

Redesign the  af t  hea t  shield to  survive water impact loads. 
(Item sTP.-2) 

Add water f o r  t he  cooling during earth o r b i t  based on the  
i n a b i l i t y  of t he  radiators  to-supply su f f i c i en t  cooling. 
(Itam ECS-1) 

Add r e s t r i c to r s  and f i l t e r s  t o  surge tank subsystem t o  
limit the oqgen  demand flow on the  cryogenic system 
h e r .  the  ECS q.e;en subsystem is i n  the high flow 
cor,dition. ( I t a  Ea-2) 

Add an w g e n  tank required f o r  backup of 8Wge tank 
during re-entry f o r  vehicles which do not carry PISSlr, 
( I t a  ECS-3) 

INSTRUMII~JTATIOM 

Delete R & D instrumentation from the  manned airframe% 
( I t a n  Inatr.-l) 

Add runaway RCS engine detection uni t  t o  detect  porsible 
failures wi th in  t he  SCS and RCS. (Item Instr.-2) 

+7 

+?e 

+I. 

+1 

(-178 

-186 

+8 

(-98) ELECTRICAL POWER 

Increase wiring provislona based on pot t ing connectom 
due t o  hrmridity raquiranents. ( I t a  EPS-1) 

Provide a communication adapter cable t o  f a c i l i t a t e  ube 
of t h e  Apollo Block I spacetault, ( I t an  EPS-3) 

+30 

+2 

Delete wiring provisions f o r  R & D Inatrumentation frm 
-130 t h e  manned airfY8mes. (Itam EPS-4) 

COMMUNICATIONS (-3 1 
Study implanentation of u t i l i r i n g  HF recovery Antenna f'ran 

-3 DeHavilland Aircraft  Ltd. ( I tan  CCIM-1) 

CONTROLS & DISPLAYS e Incorporate in tegra l  illrrmination of mA1. ( I t an  W-1) 

Add Iiadiation detection provisions. (Item W-3) 
TOTAL CoI.IMAND MODULE POTENTIAL WEIGHT CHANCES 

+2 

+13 
STD 62-99-35 wc 



NCsRTH A M E R I C A N  A V I A T I O Y ,  INC.  1 SP.4CE Hnd 1 NFORM.41'10N S Y S T E M S  iJI\':AIi>?d 

BMCK I 

POTE?JTI A L Xt3 I GHT CHAT1 GES 

Acid P '- 1' fl! n b . t  avalS ff cation seysors and s i p a l  conditiorers 
yequired f o r  Xock I vehicles. (Item Instre-1) A pending 
decision t o  de le te  the  I! G D instrumentation may elemhate  
t h i s  1 5  pound potential .  

Add radiat ion detection provisions. ( I t a  Instr.-2) 

Increase fuel c e l l  based on latgst ver-.!or s t a tus  r e f l e c t a  
pr0visior.s fo r  pa ra l l e l  module operation and addition of 
start-up potasium hydroxide wetting agent. (Jtem rPS-1) 

Increase wiring provisions based on potting connectors due t o  
humidity requirements e (Item ZPS-2) 

Add R R: r) f l i g h t  qual i f icat ion wirir,g required f o r  Block T 
vek-lsles. ( Itm 7PS-3) A pending decision t o  de le te  t h e  
S t: D i n s t m e n t a t i o n  may eliminate t h i s  15  pound potential. 0 

Add dual propellant re tent ion screens external t o  t he  exis t ing 
reservoir  t o  increase the  r e l i a b i l i t y  of the SPS. ( I t an  TdPS-1) 

l"odif.7 SPs3 engine t o  use pneumatic act ion f o r  the  propellant 
valves t o  meet Apollo requirements f o r  r e l i a b i l i t y  and s t a r t  
o r  shutdowr: impulse accuracy. ( I t an  IPS-2) 

3ZAcTIOI: CONTROL 

Remove RCS plume heat shields and add cork sheet f o r  improved 
thermal  protection a g a k s t  ?rS e c g i x  boost b a t i n g .  
(Item rrcs-1) 

. .  

- 
+3 

(+34) 

4-19 

+15 

+40 

+20 

(-5 1 

-5 

TOTAL 3LOCK I SERVICE 1IODUI.E POTEKTUL \EIGHT CIWKCES 4-92 

45 
SID 62-99-35 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFDRMATION SYSTEMS DIVISION 

BLOCK I 

uurm ESCAE SYSTEK 

POTENTIAL WEIGHT CIiANSES 

Iccrease boost cover due to redesign replacing sipper 
closures with solid laminate edge members, double= and 
screws. (Item  US-^) 

TOTAL X D C K  I LAUNCH ESCAPE SYSTBJ POTENTIAL !.JEICXT CHANGES 

(+45 1 

* 
+45 

46 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  -?? SPACE and INFOHMATIOS SYSTlC\IS U I \ ' I S I o S  

The following CFE item and associated weights are consistect  wi th  
3ID 63-313 :;pollo Command Xodule and Service Vodule System Zpecificaticn. 

I_ Item ' i e $ W  Pounds- 

CFT Tota l  (?31.R. f: ) 

Ciuidance and Mavigation 430.G 

528.0 Crew (50, 70, 90) 

C r e w  Equipment 251. c 

Pressure Garment iissembly (3) 
Constant Kear Garments - Cas Tooled ( 6 )  
Radiation Dosimeters 
Food Set (10.6 Days) 
Probe 
Kedical K i t  - Emergency 
Clinical  Instrumectat ior 
pi om^:^ 231. T-str*mmcr.tat? 3- 
-3urv!.va? Tquipner t, 
G F T  5rowth Allowance 

Ins trunenta t ior. ( R&D ) 

FX.I/FY!/EF.i Package 
Gas Chromatogaph 
Comutators (3)  

Scient i f ic  Tquipnent 

($-Ball 

84.0 
5.6 
5.c 

6G. 5 
0.5 
2.6 
2.! 

58. I 
le. 7 

2 0  
a * *  

34.5 

16.0 
9.5 
9.0 

80.0 

25.0 

47 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE mnd INFORMATION SYHTEMS DIVISION 

The following GFT i t m a  and associate? weights are consistent with 
SID 64-1344 Command/Service Module Technical Specification. 

- Item Weinht Pounds 

(3 103. e. 8 1 CIF’T? Total 

LEN 29500.0 

Guidance and !!adgation &OOO 0 

C r e w  (50,  70, 90) 528.0 

C r e w  Fquipnent 371.0 

Pressure Garment Assembly (3) (Incl.  Corn.) 102.0 
Portable Life Support System (2)(Incl.  Comm.) 106.0 
mergency W g e n  System (2) 6.5 
Constant Wear Garments - k s  Cooled (7) 6.5 
Liquid Cooled Garments (2) 9.0 
External ”henna1 k m e n t  13.L 
Fadlation 3osimeters q.c 
Food Set (8.3 days) 49.5 
Probe 0. 5 
Yed i ca l  K i t  -lhergency 2.8 
Clinical  Instrumentation 1.5 
Biomedical Instrumentation 4.3 
Spacesuit Assenbly Spare Parts 4. c! 
Survival EQuipnent 60.0 

TV Camera 8. R 

ScieEtif ic  Equipnent 80.0 

Rendezvous Radar 106. S 

&-Ball 25.c 

48 
SIC 62-99-35 


